We would like to comment on the recent and interesting report by Pijnappels et al 1 showing that mesenchymal stem (stromal) cells (MSCs) can transdifferentiate along the cardiac lineage in culture. The ability of MSCs to transdifferentiate into cardiomyocytes is highly controversial, with numerous studies suggesting that the phenomenon occurs, whereas many others conclude that it does not. Pijnappels et al have provided data showing that under their cell culture conditions, some MSCs in coculture with neonatal cardiomyocytes undergo cardiac differentiation, as indicated by the expression of sarcomeric ␣-actinin, cardiac troponin I, and connexin-43. Furthermore, Pijnappels et al recorded action potentials in approximately 16% of the putative MSC-derived cardiomyocytes. We recently showed 2 that MSCs do display plasticity toward the cardiac lineage when cocultured with embryonic cardiomyocytes, with the expression of sarcomeric ␣-actinin and cardiac troponin I, similar to Pijnappels et al. In contrast, we were unable to record action potentials (spontaneous or stimulated) in any putatively transdifferentiated MSCs, even after 15 days of coculture with embryonic cardiomyocytes. We, therefore, concluded that MSCs do not undergo true functional transdifferentiation.
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To the Editor:
We would like to comment on the recent and interesting report by Pijnappels et al 1 showing that mesenchymal stem (stromal) cells (MSCs) can transdifferentiate along the cardiac lineage in culture. The ability of MSCs to transdifferentiate into cardiomyocytes is highly controversial, with numerous studies suggesting that the phenomenon occurs, whereas many others conclude that it does not. Pijnappels et al have provided data showing that under their cell culture conditions, some MSCs in coculture with neonatal cardiomyocytes undergo cardiac differentiation, as indicated by the expression of sarcomeric ␣-actinin, cardiac troponin I, and connexin-43. Furthermore, Pijnappels et al recorded action potentials in approximately 16% of the putative MSC-derived cardiomyocytes. We recently showed 2 that MSCs do display plasticity toward the cardiac lineage when cocultured with embryonic cardiomyocytes, with the expression of sarcomeric ␣-actinin and cardiac troponin I, similar to Pijnappels et al. In contrast, we were unable to record action potentials (spontaneous or stimulated) in any putatively transdifferentiated MSCs, even after 15 days of coculture with embryonic cardiomyocytes. We, therefore, concluded that MSCs do not undergo true functional transdifferentiation.
What could cause this different pattern of results? Two key experimental differences exist between our studies. First, Pijnappels et al studied neonatal rat MSCs, whereas we used adult mouse MSCs. It is possible that the multipotent potential of neonatal MSCs is greater than those of the adult cell, although adult MSCs may be the more relevant cell type for cell therapy. Secondly, and we believe more importantly, greater than 10% of the cells studied by Pijnapples et al were positive for CD45 (CD45 ϩ ) by flow cytometric analysis, whereas we were careful to ensure that Ͻ1% of our cells were CD45 ϩ . The guidelines for definition of MSCs clearly state that MSCs must be negative for CD45, 3, 4 which is a pan-leukocyte marker. The presence of these CD45 ϩ cells may indicate significant hematopoietic stem cell (HSC) contamination in the study by Pijnappels et al. HSCs have been shown in some studies to undergo true electric and functional transdifferentiation into cardiomyocytes, 5 suggesting that the cardiac differentiated cells in the Pijnappels et al study might have arisen from HSCs.
In conclusion, we acknowledge Pijnappels et al for their important work in this controversial field. As more high quality and rigorous studies are completed, we anticipate that the multipotent potential of MSCs, as well as HSCs, will become clearer and that the role each cell type could play in the treatment of heart disease will be better understood. 
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